We developed a multiple-form list learning test appropriate for use with the Greek population and generated norms for clinical and research use. This task, the Greek Verbal Learning Test (GVLT), was based on the California Verbal Learning Test. We administered the standard version (Form A) to a sample of 354 healthy individuals, as well as two alternative forms (B and C) to a subgroup of the initial sample. Performance on the three forms was equivalent, and each test presented excellent internal consistency. We found good sensitivity and specificity in the testã s (Form A) utility in differentiating individuals with schizophrenia (n ¼ 50) and individuals with traumatic brain injury (n ¼ 53) from healthy adults. A multiple regression analysis indicated that age, education and sex predicted performance. Regression-based norms are also provided. Taken together, these data provide preliminary support for the reliability and construct validity of the GVLT.
patients from healthy individuals. Furthermore, previous studies have supported the use of an alternate test form when retesting is expected, as when evaluating an intervention in order to ascertain progress, or in the case of a deteriorating condition (Benedict, 2005; Woods et al., 2005) . Given the frequent need for repeat testing of individuals with memory decline, we developed two alternate forms of the test. Therefore, an additional goal was to explore the equivalence of the three forms of the test (A, B, and C) for use in follow-up assessments.
Method

Participants
Three hundred and fifty-four healthy community-dwelling individuals (55% women) completed the standard form (Form A) of the GVLT. Participants were recruited from a large pool of regular volunteers for our lab and were members of the community in a metropolitan area in the Northern region of Greece. Men and women did not differ in age [t(352) Out of the total sample, 101 participants (53% women) were also administered an alternate form of the test (Form B). Furthermore, a smaller subgroup of individuals from the same sample (n ¼ 45, 47% women) were administered a second alternate form of the test (Form C) in addition to the other two-a total of three different forms. Participants to whom Forms B and C were also administered were selected through sequential sampling. All participants included in the study were literate, having received at least 1 year of schooling, and their native language was Greek. Exclusion criteria for healthy participants were a history of a neurological or psychiatric disorder, closed head injury, or other medical conditions potentially compromising the central nervous system (based on self-report). Participants over 65 years of age with a Mini-Mental State Examination score less than 24 were excluded from the study (cutoff based on a normative study in Greece; Fountoulakis, Tsolaki, Mohs, & Kazis, 1998) . Demographic characteristics for the sample and each subsample separately are presented in Table 1 .
To evaluate the diagnostic validity of the test, the standard form (Form A) was also administered to 50 individuals (40% women) diagnosed with schizophrenia [age range 20-65 years (M ¼ 35.9, SD ¼ 9.9), education range 6 -17 years (M ¼ 11.3, SD ¼ 2.9)], and 53 individuals (26% women) who had suffered a traumatic brain injury (TBI) [age range 18-53 years (M ¼ 31.3, SD ¼ 10), education range 6 -21 years (M ¼ 12.4, SD ¼ 3.4)]. These individuals were recruited through a large regional hospital. Those with schizophrenia were consecutive psychiatric admissions invited to participate in the study shortly before discharge and once their condition had stabilized. Medical history, including diagnosis, was retrieved from medical records with the participants' consent. Individuals with TBI at least 6 months post injury were identified through hospital records and invited to participate in a broader study. Exclusion criteria for the sample of individuals with schizophrenia were a history of other disorders affecting the central nervous system as well as a head injury with loss of consciousness longer than 10 min, while for the head injury group the exclusion criteria were any psychiatric or neurological diagnoses. The clinical characteristics of these patient groups are presented in Table 2 .
Materials
The format of the newly developed test was based on the shopping list design of the original CVLT (Delis et al., 1987) . Three forms of the test were created, a standard form (A) and two alternative forms (B and C). Every form of the test comprised two lists, each containing 16 items total: four categories of four words each. None of the categories were repeated on different forms of the test. The test was divided into 10 recall trials and a recognition task. 
Procedure
Test Development. Since we were developing a new test, we were not confined to following the format of either the original or the revised CVLT. Despite the limitations of the original CVLT pertaining to shopping list learning (Delis et al., 2000) , we retained this format, as it appeared more ecologically valid for the Greek culture. Given the relatively large proportion of elderly individuals in the Greek population with minimal or even no education, we were concerned about the cultural appropriateness of a list-learning test resembling school-based tasks with little relevance to daily life. Previous studies have attributed poor performance among individuals with no or minimal formal schooling to artifacts of the test format (Folia & Kosmidis, 2003) , highlighting the importance of task familiarity (Nell, 2000; Yassuda et al., 2009) , as well as school-based acculturation (Kosmidis, Tsapkini, & Folia, 2006; Kosmidis, Zafiri, & Politimou, 2011 ) (i.e., placing value on successful performance of tests, training in cognitive strategies to maximize learning efficiency). In an attempt to minimize any gender bias on the test, we selected categories that were balanced with respect to their relevance to each gender, within (and according to) the Greek culture (this selection was done at face value). In this way we hoped to overcome the problems identified in the original CVLT. The category of words in the recognition condition that rhyme with those in the target list determined the choice of words within the four categories of the target list.
As in the CVLT, we created an initial shopping list ("Monday list") and a second, interference, list ("Tuesday list"). The 16 words in the interference list also belonged to four categories; two of those categories were the same as in the Monday list (i.e., clothing and fruit) and two belonged to two new categories, i.e., "fish" and "vegetables." The four words selected for each semantic category were all different from those in the previous list.
Finally, for the recognition task, we selected 44 words that were either: (a) from the Monday list (16 words), (b) from the Tuesday list, category in common with the Monday list (4 words), (c) from the Tuesday list, category not in common with the Monday list (4 words), (d) new word from a similar semantic category to one in the Tuesday list (4 words), (e) new word from one of the same semantic categories as the Monday list (4 words), (f) new word from an irrelevant semantic category (4 words), or (g) new word, phonetically similar to a word on the Monday list (8 words). We should note that the words on the Monday list were in part determined by the existence, in Greek, of a phonetically similar word to use as a foil on the recognition condition. In fact, we followed the same procedure in developing the two alternative forms (B and C) for use in follow-up assessments to avoid practice effects. The word lists for each of the three forms developed are presented in the Appendix.
We initially created one form of the test (Form A, created by MHK and CHV) and administered only this in the early part of the project. As the need for alternate versions arose in other parallel investigations, we created the second and, later, the third forms (Form B, created by EZ and MHK; and Form C, created by MG and MHK) in the same manner as we did for Form A. These latter forms were added to the administration procedure at the time of their development and were thus given to all subsequent participants (sequential sampling). Test Administration. Five learning trials were provided in which the examiner read the Monday shopping list, and the examinee was requested to recall as many of the items as possible regardless of order. The interference (Tuesday) list was read subsequent to the five Monday learning trials, followed first by an immediate free, then by a cued recall trial (wherein the examiner indicated the semantic categories one at a time and asked the participants to recall all items belonging to each) of the Monday list. During the 20-min delay, other tests were administered. Finally, delayed recall was examined in a free and a cued format (as previously), followed by a yes/no recognition trial in which examinees indicated which of the new list of words were included in the Monday shopping list and which were not.
Scoring. The scoring procedure involved writing each word recalled by the participant on each trial in the order in which it was recalled and then adding the number of words recalled on each trial. In order to calculate the learning slope, which reflects the amount of new learning on each trial for the five learning trials, we computed the least-squares regression line which fits the number of words learned across trials (according to the guidelines provided in the CVLT manual, Delis et al., 1987) .
Study Protocol. The study was approved by the head of the Research Committee of the Aristotle University of Thessaloniki, the ethics board of the hospital from which individuals with TBI or schizophrenia were recruited, and the Hellenic Data Protection Authority (regarding the handling of personal data). All participants volunteered to participate and did not receive financial compensation. Healthy participants were assessed individually in a quiet, distraction-free room in their homes, or in our lab; individuals with TBI or schizophrenia were assessed in their respective clinics, in a room appropriate for testing. The data were collected as part of a larger, European-funded project, over the period 2009 -2011. The test was administered by undergraduate and graduate psychology students (trained and supervised by MHK, a licensed clinical neuropsychologist). Alternative versions were administered in the same order for all participants (A-B -C) and in three separate sessions at 1-week intervals. The test was administered in a standardized manner to all participants, in Greek, among other brief non-verbal neuropsychological tests which were administered during the 20-min delay phase (e.g., Trail Making Test, Judgment of Line Orientation). Initially, all participants were provided with information regarding the study, and asked to sign an informed consent form. Healthy participants provided basic information on demographics (e.g., date of birth, education level) and medical history (e.g., history of head injury with loss of consciousness, psychiatric or neurological diagnosis, medication regimens, etc.) as part of a semi-structured screening interview. Given the time limitation in the medical settings and to assure the accuracy of the information, we retrieved demographic information and the medical history of individuals with TBI or schizophrenia from their medical records, with their consent.
Variables of interest included performance on trial 1, as a measure of working memory, and trial 5, as a measure of working memory and learning; total number of words recalled over the five trials and learning slope across trials 1 -5, both indicators of participants' learning curve; also, of interest were performance on the interference trial (retroactive interference), short-delay recall with and without cues, long-delay recall with and without cues, and recognition hits.
Data Analysis. We analyzed predictor variables to explore whether assumptions of normality of distribution were met. Histograms and normal P -P plots indicated normally distributed residuals for all variables, with the exception of recognition, which was positively skewed and failed to yield a normal distribution. Therefore, parametric analyses were indicated.
Results
Statistical analyses were performed using IBM PASW Statistics v18.0 (SPSS Inc., 2009). Pearson r correlation coefficients of variables on the standard form (Form A) (n ¼ 354) showed all items to be significantly correlated with each other (Table 3) . Internal consistency (based on the full sample for each test form) was adequate for each of the three forms of the test (Form A: Cronbach's alpha ¼ 0.84; Form B: Cronbach's alpha ¼ 0.81; Form C: Cronbach's alpha ¼ 0.90).
Inter-Form Equivalence
In order to assess the inter-form equivalence of our test forms, we conducted a one-way repeated-measures ANOVA comparing the performance of only those participants (n ¼ 45) who had completed all three forms of the test (standard form A, and alternative forms B and C). Mauchly's test indicated that the assumption of sphericity had not been violated in any of these analyses. The results showed that performance did not differ between the three forms on learning, long-delay recall or recognition [total number of words recalled over the five learning trials: F(2,88) ¼ 1.06, p . .35; long-delay free recall: F(2,88) ¼ 0.08, p . .926; long-delay cued recall: F(2,88) ¼ 2.46, p . .091; recognition: F(2,84) ¼ 0.42, p . .657]. We found a form difference in participants' performance on short-delay recall [short-delay free recall: F(2,88) ¼ 4.56, p , .013; short-delay cued recall: F(2,86) ¼ 5, p , .009]; a Bonferroni post hoc analysis indicated that performance on short-delay free and cued recall was significantly greater on Form C, in comparison with Form A.
Equivalence between tests was also assessed by a Pearson r correlation analysis (including only those participants who had completed all three test forms); variables of interest were found to be significantly correlated across the three forms, with the exception of the recognition item of Form C, which did not correlate with the recognition items of the other two forms. The mean performance of healthy participants on variables of interest, as well as correlations of each variable across each form (A, B, and C) are presented in Table 4 .
Effect of Demographic Variables on Test Performance
Stepwise multiple regression analyses (MRAs) for Form A (including the full sample of healthy adults) were performed in order to explore the effect of demographic variables on the dependent variables. Age, education, and sex were entered as the independent variables. The following trials and composites comprised the dependent variables: number of words recalled in the first learning trial (trial 1), number of words recalled in the final learning trial (trial 5), total number of words recalled over the five learning trials, learning slope, number of words recalled on interference trial (List B), number of words recalled in the short-delay free and cued recall trials, and in the long-delay free and cued recall trials. As described in the Data Analysis section, histograms and normal P -P plots indicated normally distributed residuals for all variables, with the exception of recognition, which was positively skewed. A plot of the regression standardized residual against the standardized predicted value produced a random array of dots evenly dispersed around zero, showing that the assumption of homoscedasticity was met. Finally, the predictor variables did not show multicollinearity (all VIFs , 2), and the Durbin -Watson test statistic indicated that the assumption of independent errors was met (Field, 2009) Cued Recall: 1.75; Recognition ¼ 1.95). Recognition was not included in the analysis as it failed to yield a normal distribution and was therefore considered inappropriate for MRA. We found that age affected all dependent variables, wherein performance decreased with age, with the exception of learning slope; education affected learning (trial 5, total number of words recalled over the five learning trials, learning slope, list B), and long-delay recall, wherein performance increased with more years of education. Sex affected all variables, with women performing better than men; an exception to this was the interference trial (List B) and short-delay cued recall, on which gender did not have an effect. The results of these analyses, as well as means and standard deviations of the full sample's performance on each item, are presented in Table 5 .
Regression-Based Norms
Given recent studies demonstrating the increased clinical utility of RBNs relative to traditional normative data (Chelune, 2010; Parmenter, Testa, Schretlen, Weinstock-Guttman, & Benedict, 2010; Smerbeck et al., 2011; Testa, Winicki, Pearlson, Gordon, & Schretlen, 2009 ), we estimated RBNs for Form A (using the full healthy adult sample) according to Testa and colleagues (2009) . We initially selected variables of clinical interest (i.e., total number of words recalled over the five learning trials, number of words recalled in the short-delay free and cued recall trials, and in the long-delay free and cued recall trials) and converted raw scores to scaled scores (M ¼ 10, SD ¼ 3) using the cumulative frequency distribution for each variable (Table 6 ). This generated a scaled score value that could then be used for comparison with the predicted scaled score value. Subsequently, whereas raw scores were used for all previous analyses, we conducted multiple regression analyses using the scaled score values and entering age, age-squared, education, and sex as predictors, en bloc. Age squared was added as a predictor variable in order to also evaluate nonlinear effects of this variable on performance (Parmenter et al., 2010; Smerbeck et al., 2011) .The following formula was used for calculating the predicted scaled score of participants on each of these variables (adopted from Smerbeck et al., 2011) :
Finally, the predicted scaled score was subtracted from the actual scaled score and divided by the standard error of the estimate. The following formula was used in order to derive a z-score for each of an individual's scores on these test trials:
The final regression models for calculation of RBNs of selected GVLT variables are presented in Table 7 .
Diagnostic Validity
We explored the diagnostic validity of the test through a receiver operator characteristic (ROC) curve in order to calculate sensitivity and specificity. This analysis was run separately for Form A, for each of the two patient populations, i.e., individuals with schizophrenia and individuals with TBI, with a subsample of the healthy control group matched with each patient group based on age and education level, and for three of the test variables, i.e., total number of words recalled over the five learning trials, short-delay free recall and long-delay free recall. In order for the results to be of greater clinical value, we ran these analyses using normative scores (z-scores). The area under the ROC curve was approximately 0.9 for individuals with schizophrenia on the three variables (i.e., total number of words ¼ 0.905; short-delay free recall ¼ 0.857; long-delay free recall ¼ 0.867) suggesting good specificity for a large range of sensitivities and good diagnostic utility. For individuals with TBI, the area under the ROC curve was approximately 0.7 on the three variables (total number of words ¼ 0.69; short-delay free recall ¼ 0.691; long-delay free recall ¼ 0.661), supporting the fair diagnostic utility of the test. Table 8 lists group means (SD), cutoff scores, sensitivities, specificities, and overall hit rate for scores derived from RBNs for each of the three variables of the test for individuals with schizophrenia and for individuals with TBI separately. 
Discussion
In the current study, we present a model for the development of a word list-learning test, based on the CVLT, which is relevant to a non-English-speaking population and culture, namely, Greek. All three forms (the standard form and two alternate forms for re-testing purposes) of the newly developed GVLT were found to have satisfactory psychometric properties. Furthermore, with respect to the diagnostic utility of the test, we found fair to good sensitivity and specificity in its ability to differentiate individuals with a psychiatric (i.e., schizophrenia) or neurological (i.e., TBI) condition from healthy adults. This evidence supports the utility of the GVLT in clinical practice, both as a tool for assessing deficits in verbal learning and memory and verbal learning strategies, as well as a bedside screening tool to determine the need for further neuropsychological follow-up. We estimated and present norms for our sample in the form of RBNs for clinical and research use.
Our initial research hypothesis that demographic factors, such as age, education, and sex, would be related to performance was confirmed. Consistently with previous studies on English versions of verbal learning tasks (Kramer et al., 2003; Weible, Nuest, Welty, Pate, & Turner, 2002) , we found that age affected performance, as younger participants demonstrated better performance on all variables. An exception to this was the learning slope, which was unaffected by age. This finding might reflect the fact that as age increases, the number of words encoded and learned decrease, without, however, affecting the rate of learning. Individuals with a higher level of education learned more words over the course of learning trials, and more years of education resulted in better performance on long-delay free and cued recall, but were not related to recall after a short delay when assistance with cues was provided. This might reflect improved cognitive organization of the new information in those with an extensive education, thus increasing capacity for verbal learning and permitting a more durable storage of the information. Women outperformed men on nearly all trials of the test, a finding which is consistent with previous studies (Wiens, Tindall, & Crossen, 1994) . Although developed and normed in northern Greece, we have no reason to believe that the test might not be appropriate for use in other parts of the country with native speakers of Greek. In fact, the vast majority of the population speaks standard modern Greek, which is taught in the school system and is used in all forms of media (despite the potential use of any regional dialects in remote areas or among elderly individuals). Caution must be exercised, however, in using the current stimuli and normative data with populations from neighboring Greek-speaking countries (i.e., Cyprus), immigrants to Greece, or Greeks who have been raised outside the country or in non-Greek-speaking families. Clinicians should rely on their expertise and clinical judgment in order to assess each individual's background, level of familiarity with the language and culture, and, thus, the applicability of the current test stimuli and the appropriateness of the present normative data.
Our study also presents some limitations, which should be taken into consideration in future research endeavors for the development of culturally appropriate tests. Information on the participants' pre-morbid IQ was not collected, although one could argue that education could be considered as a predictor. The GVLT was not administered as part of a standardized battery. Therefore, we do not have data from other measures in order to provide information on convergent and/or divergent validity. Participants were not tested in the same setting, and this might have affected standardization. We established that healthy participants had an unremarkable neurological and psychiatric history based on their self-report through a semi-structured screening interview and did not use a standardized clinical interview. Furthermore, the cultural relevance of the words and categories selected during the test development phase was based on face validity. A final limitation is that although comparison among the three forms of the test showed equivalent performance in learning, long-delay recall and recognition, alternate forms were administered in a standard (A-B -C) and not randomized order, which may have resulted in a practice effect on one variable [i.e., participants' performance on short-delay recall was better on the form that was administered last (i.e., Form C), in comparison with the first (i.e., Form A)]. As practice effects after administrations of different forms of a test are inevitable, however, and as initial learning, and long-term recall and recognition were unaffected, we consider Form C to be equivalent to the other two forms and clinically useful. Overall, we do not consider that these limitations negatively impact the interpretability and clinical utility of the GVLT.
In conclusion, research in cross-cultural neuropsychology has emphasized the need for developing strategies for accurately assessing cognitive skills within various cultures. Direct translation of the material from the English language can compromise the validity and reliability of the test. Alternatively, current directions are to develop new stimuli that are culturally relevant to the language and culture (Nell, 2000) , or even completely new tests (Kosmidis, 2008) . As a direction for future research, provided the need to extend the practice of neuropsychology to non-English-speaking countries, we suggest that countries with language and cultural commonalities (e.g., Greece and Cyprus, Scandinavian countries, or Arabic countries) join efforts in developing tests the different forms of which can be pilot-tested, adapted, and normed within each of their populations in order to be culturally appropriate. Furthermore, tests with alternative, culturally adapted forms that can be shared among countries can be developed in multi-center investigations, in order to facilitate the assessment of populations that have relocated and thus have multiple native languages and cultural influences, a need that is growing with the increase in globalized population mobility.
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Poý xa (clothing) Poý xa (clothing) Same categories as Monday/different words New words/no category
Froý ta (fruit) New words/words rhyming with Monday words
Laxaniká (vegetables) Similar (but different) category as Tuesday words 
